UK Patent Application ™, GB 2 147 821 A 

(43) Application published 22 May 1385 



(21) Application No 8425744 


(51) INTCL-* 


B01D33A>4 


(22) Dateoffilingii Oct-1984 


\^f£t LWmcSUlr CrICKKMllUaUllll 


(30) Priority data 


D4n icru: iciq iftOR ^tttn IfiAfi IfllA 1fi91 IQAR 

ISIU IEXa) iDlO lOUO ItnJ/ IDI^ lOUO loll' ICUI 


2305 BK MM 


(31) 58n89242 (32) 12 Oct 1983 (33) JP 


1 Kc ^'3<tA i^iA nm 


58/207229 4Novt983 






(56) Documents cited 




GBA2Q292G0 GB 0446107 


(71) Applicant 


GB 156^16 GB 0319226 


Yoshimi Oshltari, 


GB 1538902 


1-10-8 Hcmcho, Tandshl-Shi, Tokyo-To. Japan 






(58) Field of search 


(72) Inventor 


BID 


Yoshimi Oshftari 




(74) Agent and/or Address for Service 




Bldngton and Rfe, 




High Holbom House, 52/54 High Hofbom, 




London WC1V6SH 





(54) Liquid filter 

(57) A liquid filter comprises a roll of 
filter mediunn (1) having a central cavity 
(5a), and as the upstream layer of 
medium clogs it is progressively wound 
up on a wind-up reel (6) until only an 
auxiliary filter layer (F) is retained. In 
Rgure 2 filtration flow is inwards, but in 
an altemative outward flow version the 
used filter medium is wound off the 
inside of the roll on to a reel (6) located 
in the central cavity. The filter medium 
may be a paper band or a thread which 
is wound like a reel of string. 
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SPECIRCATION 
Liquid fitter 

5 The present invention relates to a small-size liquid 
filter which permits efficient and continuous re- 
moval of particles from liquid for a long period. 

In the manufacture of semiconductor devices, 
such as LSI, a rod-shaped semiconductor blank is 

10 cut into a number of disc-shaped substrates and 
semiconductor element circuits are respectively 
formed in a number of rectangular small areas de- 
fined thereon, after whidi the substrates are each 
severed into tndhndual semiconductor devices. The 

15 cutting operation takes place while spnnkling water 
on the part being cut As a result of this, the water 
used for cutting contains large quantities of 0.3 to 
1 p. diameter cutting chips of semiconductor mate- 
rials and, in addition, the water cohtains noxious 

20 substar^ce when the semiconductor substrates are 
made of materials such as gallium arsenide, the 
water contains noxious material. Therefore, the 
waste water cannot be drained directiy. 
A conventional solution to this problem is waste 

25 water treatment by a coagulative precipitation 
method, but this method has a defect of Insuffi- 
cient treatment As a substitute for the abovesaid 
method, a method is rww employed which uses a 
water-proof fitter paper which is e^ to handle 

30 and capable as a result of recent remarkable en- 
hancement of its filtration performance, of remov- 
ing fine particles less than 0.3 p. in diameter. This 
method employs what is called a cartridge system. 
In such a method, for example, a corrugated pa- 

35 per-like filter medium (hereinafter referred to as a 
filter paper) is supported in a circular form in a 
casing and water to be treated Is supplied to the 
filter paper,.for example, from the out^de thereof 
for filtration. In another such &cample a portion of 

40 a rolled filter paper is disposed so as to extend 
across a water passage, and when cutting chips 
are deposited on this extended portion, the filter 
paper is taken up on a roll for filtration. 
These methoc^ are easy to handle and excellent 

45 in filtering performance as compared with the co- 
agulative prectpttation method heretofore em- 
ployed. With these methods, however, a lowering 
of the filtering efficiency caused by the small thick- 
ness of the filter paper used is unavoidable; 

50 namely, of almost all cutting chips captured on the 
paper surface, some of the chips smaller in diame- 
ter than pores of the filter paper are inevitably 
forced through the filter paper by water pressure, 
to drainage. Accordingly, the abovesaid methods 

55 have a common drawback that the intended filter 
performance cannot be achieved. In addition, ac- 
cording to the former method, i.e. the cartridge 
system, the filter paper is corrugated with a view 
to increasing the filtration volume, but the filtration 

GO volume obteinable is still small, necessiteting fre- 
quent cartridge replacements. This not only hind- 
ers continuous long term filtration but also calls for 
cumbersome cartridge replacement operations, re- 
suftir>g in increased manufacturing costs for the 

66 semiconductor ctevices. 



An object of the present invention is to provide 
a small-sized-liquid filter which is free from tiie 
abovesaid defects of the prior art methods and ca- 
pable of adiieving continuous filtration for long 
70 periods while maintaining high filtration efficiency. 

According to the present invention there is pro- 
vided a liquid filter comprising: 

a sealed conteiner having an inlet for water to be 
filtered and an outiet for the water filtered; and 
75 a filter medium located in the conteiner so as to 
intersect a flow of water from the inlet to the outlet 
characterized in that the filter medium is rolled into 
a multilayer filter drum having a central cavity, and 

a wnd-up device is provided in the sealed con- 
80 teiner separately from the filter drum and on which 
an end of the filter medium is wound, an auxiliary 
filter being retained at the end of winding. 

According to a further aspect of the present In- 
vention there is provided a liquid filter comprising: 
85 a sealed conteiner having an inlet for water to be 
filtered and an outiet for the water filtered; and 

filter means located in the conteiner so as to in- 
ters^ a flow of water from the inlet to the outiet, 
wherein the filter, comprises a filter drum com- 
90 posed of a multilayer roll of filter medium and an 
adjacent, co-axial auxiliary filter, and 

a wind-up device on which an end of the filter 
medium may be wound, is provided in the sealed 
conteiner separate from the filter drum and on that 
95 side of the roll remote from the auxiliary filter. 

An embodiment of the present invention is char- 
acterized by an arrangement in which a filter me- 
dium, rolled into a filter drum having a cavity 
formed centrally thereof, is wound up on a wind- 
100 up reel disposed in the cavity, an auxiliary filter 
layer being reteined at the outside of the filter 
drum, water to be treated being supplied to the fil- 
ter drum from the Inner peripheral surface thereof 
for filtration. 

105 In an altemative embodiment the wind-up reel is 
disposed outeide the cavity. In this case, the auxil- 
iary filter layer is reteined at the inside of the filter 
drum, and water to be treated is supplied to the fil- 
ter drum from the outer peripheral surface thereof, 

110 for filtration. 

The present invention will now be ctescribed, by 
way of example, with reference to the accompany- 
ing drawings, in which: 
Figs. iA IB and 2 are plan views explanatory of 

115 the prindples of the present invention; 

Figs, 3A and 3B are respectively a partly sec- 
tional front view illustrating an embodiment of the 
present invention and a section along a line A A' in 
the former; 

120 Figure 4 is an operation process diagram; 

Figure 5 Is a perspective view illustrating another 
example of a filtering drum employed in the em- 
bodiment shown in Rg. 3A; 
Figure 5 is a partiy sec^'onal front view illustra 
125 ting another embodiment of the present invention; 
and Rg. 7 is a perspective view illustrating another 
example of a filtering drum employed in the env 
bodiment shown in Rg. 6. 
A feature of an embodiment of the present in- 
130 vention resides in that the filter paper 1 is rolled 
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into a multitayer fitter drum 5 with a cavity 5a 
formed centrally thereof, as shown in a plan view 
In Rg. tA or IB, and water to be treated is passed 
through the filter drum from the inner to ^e outer 

5 peripheral surface thereof, as indicated by the ar- 
row Al, and at the same time, a wind-up reel 6, to 
which one end of the filter paper is fixed, is dis- 
posed in the cavHy 5d of the filter dmm 5. The in- 
ner diameter of the fitter drum 5 and the outer 

10 diameter of the wind-up reel 6 are selected so that 
a ^;>ace for admission of the water to be,treated, is 
always defined between the filter drum 5 and the 
wind-up reel 6 with fitter paper 1 wound thereon to 
permit fittration of the water passing through the 

15 fitter drum 5 from the inside to the outside thereof. 
Each time the water pressure increases due to the 
deposition of cutting chips 4 on the inner periph- 
eral surface of the filter drum, the chips-bearing irv- 
nermost layer of the filter paper 1 is wound on to 

20 the wind-up reel 6 layer by layer, so long as an 
auxiliary fitter layer F remains. 

In the example shown in Rg. lA, a rotary wind- 
up reel 6 is disposed at the centre of the cavity 5a 
of the fixed filter drum 5 and, in order to ensure 

25 the fitter paper is wound tightly on the fitter drum 

5 during winding on to ttie wind-up reel 6, tt^ filter 
paper is controlled by a pressure member 8 at the 
point at which It is talcen off the drum 5. This 
member 8 is designed to apply the necessary 

30 pressing force by means of a spring member 7. In 
the example illustrated in Rg. IB, the wind-up reel 

6 is urged by a spring memt>er 9 against the inner 
peripheral surface of the filter drum 5 to rotate it, 
by which the fitter paper 1 is wound up on to the 

35 windHjp red 6 without loosening the winding of 
the fitter paper on the fitter drum 5, by utilizing the 
friction between the inner peripheral surface of the 
fitter drum 5 and the wind-up reel 6. 
During fittration using the fitter drum 5 constst- 

40 Ing of fitter paper 1 wound In layers as proposed 
by the present invention, the chips 4 which pass 
through a first layer of the filter pap^ without 
t>etng captured thereon are deposited on the sur- 
face of a second layer of the fitter paper, and any 

45 chips 4 which still pass through the second layer 
are captured by a third layer. Thereafter, smaller 
chips 4 are deposited layer by layer in the same 
manner as mentioned above. Accordingly, by a 
suitable selection of the number of layers of the 

50 auxiliary filter layer F, rt Is possible to achieve fil- 
tration of waste water, substantially completely 
preventing an outflow of the cutting chips 4 to 
drainage. Thus the defects common to the akKive- 
mentioned conventional methods are overcx>me. 

55 Further, according to the present Invention, since 
the filt^ paper is rolled Into a multilayer fitter 
drum, the total area of the filter paper can be 
maricety increased by comparison with that of the 
cartridge system. This strildngty increases the con- 

60 tinuous filtration time, and hence sharply de- 
creases the time and operations necessary for the 
fitter paper replacement For instance, according to 
the cartridge system, when a fitter paper 5 m in 
length and 0.5 m In width is rolled with an outer 
dlam^rof 0.5 m, the area of the filter paper is 2.5 



m^ . By contrast thereto, when fitter paper of the 
same ske is rolled into 1000 layers with a mean di- 
ameter of 0.3 m, the total area is approximately 
471 m^, whidi is about 188 times larger than that 

70 in the cartridge system. IMoreover, since the filter 
paper Is generally 0.2 mm or so in thickness, the 
total thickness of the fitter paper layers, even If 
rolled Into 1000 layers. Is 0.2 m. Accordingly, the 
outer diameter of the roll, which is the sum of the 

75 abovesaid mean diameter and this thickness, is 
sul>stantially equal to the outer diameter In the car- 
tridge system, and the fitter drum can be housed in 
a container of substantially the same diameter. Ac- 
cording to the embodiment Illustrated in Rgs. lA 

80 and IB, since the fitter paper Is wound up on a 
wind-up reel in the filter drum, the outer diameter 
of the filer drum Is always constant, leading to the 
advantage that the fitter can be formed small. 
Rgs. 3A and 38 are diagrams, partly in section, 

85 illustrating an embodiment of the present Inven- 
tion and Its section along the line A-A' A sealed 
container 10 is shown tiaving, a waste water Inlet 
10a, a dean water outiet 10b and a lid lOc, v^ich 
is detachabty fbced by bolts and nuts to permit fll- 

90 ter drum replacements. The fitter drum 5, consists 
of a roll of fitter paper formed with, a central cavity 
5a. An adhesive layer 56 is provided on each of the 
upper and lower end faces of the filter drum to 
such a thickness as not to hincter winding-up of the 
95 fitter paper but so that water to be treated is ad- 
mitted into the fitter drum 5 only from its Inner pe- 
ripheral surface. A cylindrical punched metal plate 
1 1 having a number of perforations. Is watertightly 
fixed, by welding, at its upper and lower ends to 

100 the inner wall of the sealed container 10. An annu- 
lar lower support plate 12 has its outer peripheral 
portion watertightiy coupled to the lower otkI of 
the punched metal plate 11, and an annular upper 
support plate 13 is detachabty screwed to the 

105 punched metal plate 11 in a watertight manner. 
The fitter drum 5 having a water tight paddng 5c 
jointed to the outer peripheral surface of each of 
the upper and tower ends Is inserted Into the 
punched metel plate 11, after which the upper sup- 

110 port plate 13 is screwed to the upper marginal por- 
tion of the punched metal plate 11 to sandwich the 
fitter drum 5 t>etween the upper support plate 13 
and the lower ^pport plate 12, thereby supporting 
the fitter drum 5 so that the water to be treated 

115 does not flow out to the purified water outiet from 
the gaps between the support plates 12 and 13 and 
the fitter drum 5 via the punched metel. plate 11. 
The mnd-up reel 6 and an upper bearing disc 14 
are fixed together with the lid 10c. Reference nu- 

120 moral 15 signifies a lower watertight t>earing, and 
the wind-up reel 6 is driven by a motor 16 via a 
reduction gear 17. Reference numeral 8 refers to 
the pressing piece and 18, 19 an upper support 
and a lower support for the pressing piece, which 

125 are respectively fixed to the upper portion and a 
lower portion of the winding-up reel 6. As shown 
in Rg. 36, the pressing piece 8 is movably sup- 
ported by the upper and lower supporte 18 and 19 
inserted in support holes 8a and 86 made in the 

130 upper and lower encte of the pressing piece 8. The 
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pressing piece 8 is biased by the spring member 7 
to move outwardly, as the filter paper is wound up, 
in elongate holes 12a and 13a In the support plates 
12 and 13 radially thereof, and it is always urged 
5 against the inner peripheral surface of the filter 
drum 5, defining the wind-up position of the filter 
paper 1 to prevent loosening within the roll of filter 
paper forming the filter drum 5. Moreover, waste 
water supplied from the inlet 10a is filtered by 

10 passing through the filter drum 5 from its inner pe- 
ripheral ^rface to its outer peripheral surface, as 
indicated by the arrows, and the purified water is 
drained from the outlet 10b through the punched 
metal plate 11. A pressure sensor 20 detects a 

15 pressure increase at the waste water inlet, side of 
the filter drum 5 and, when the pressure reaches, 
for example, a value of 2 to 3 Kg/cm= as indicated 
by PI in an operation process diagram shown in 
fig. 4, the pressure sensor 20 produces a signal to 

20 turn ON an electronic switch 21, thereby driving 
the motor 16 to wind-up the filter paper 1 on the 
wind-up reel 6. When that portion of the filter pa- 
per on which cutting chips 4 are deposited is thus 
wound up and the pressure returns to its initial 

25 value as indicated by Pa in Rg. 4, the pressure sen- 
sor 20 stops the delivery of the signal to stop the 
winding of the filter paper 1 on the wind-up reel by 
the motor 16. Thereafter, the abovesaid operations 
are repeated upon each occurrence of the pressure 

^ rise, exposing the next layer of filter paper 1 for 
the deposition of cutting chips 4 thereon. A wind- 
ing-up control switch 22 for example, a reed switch 
Is provided and its lead wire is led out of the 
sealed container 10 in a watertight manner. Refer- 

35 ence numeral 22a identifies its actuator and 23 a 
signal generator, which is mounted on the lower 
end of the pressing piece 8. When the thickness of 
the filter drum 5 reaches a certain value as a result 
of winding the filter paper 1 on the wind-up reel, 

40 the electronic switch 21 is turned OFF to Inhibit 
further winding of the filter paper by the motor 16, 
making sure to leave the auxiliary filter paper layer 
F thick enough to inhibit the passage of the cutting 
chips 4 therethrough to the outlet side. Accord- 

45 ingly. If the filtration is continued, then more and 
more cutting chips 4 are deposited on the inner 
peripheral surface of the filter drum 5. Reference 
numeral 24 denotes a timer, 25 an electromagnetic 
change-over valve and 26 another liquid filter of 

50 the present invention. The timer 24 operates to 
produce Its output when the pressure sensor 20 
continuously detects, for a certain period of time, 
pressure at a point Pg in Rg. 4, for example, a pres- 
sure exceeding 2 to 3 Kg/cm^, in the state in which 

55 more and more cutting chips 4 are being depos- 
ited, as mentioned above. In consequence, the 
electromagnetic change-over vaWe 25 is switched 
to the route of the liquid filter 26, continuing filtra- 
tion. Reference numeral 27 represents an inlet for 

60 waste water from a cutting device. Experiments 
have proved that the filter of this embodiment pro- 
vides filtered water with a high degree of clean- 
ness and permits longtime continuous running for 
waste water treatment 

B5 For example, when waste water from a cutting 



device, containing about 30000 to 50000 cutting 
chips per 10 cc, was filtered at a fiow rate of 25 li- 
ters/mln, the number of chips contained in the fil- 
tered water was 100 to 300 per 10 cc, and the 

70 particle sizes of the drained particles were 0.3 to 1 
|ju Further, the filtering performance hardly 
changed even after 500 hours' continuous running. 
Moreover, each semiconductor cutting device usu- 
ally requires water (Industrial or pure water) at a 

75 rate of 25 litres/mi n, and It is very common that 30 
cutting devices installed per plant are held in full 
operation for 24 consecutive hours. Accordingly, 
the amount of water needed for each cutting de- 
vice per 30 days is 25 x 60 x 24 x 30 = 1080 tons, 

80 that is, the amount of water consumed is as much 
as 1(^ X 30 tons per month, and its cost is great 
With the present Invention, however, filtration is 
very efficient and does not employ any chemicals, 
and hence permits the re-use of the filtered water, 

85 affording a substantial saving of water. 

While the present invention has been described 
in the foregoing as being applied to the filtering of 
waste water from cutting devices in the manufac- 
ture of semiconductor devices, it is a matter of 

90 course that the invention is also applicable to other 
waste water treatment such as, for example, in 
atomic-powered plants, and in this case, the filter- 
ing efficiency of the filter paper used is determined 
according to the particle size in waste water. More- 

95 over, although in the foregoing embodiment wind- 
ing of the filter paper on the wind-up reel is 
stopped to leave the auxiliary filter layer F on the 
drainage side, it is also possible to prepare the 
auxiliary filter layer F separately of the filter drum 
100 5 and to assemble it with the filter drum 5 on the 
outside thereof so ^at the filter paper of the filter 
drum is supplied to the outemnost layer thereof. 
This method dispenses with the devices for leaving 
the auxiliary filter layer F, such as the reed switch 
105 23 and so forth, and hence permits simplification 
of the filter. 

Although in the foregoing a paper-like filter me- 
dium is rolled into the filter drum, it Is also possi- 
ble that a thread, for example, a long thread of 3 to 

110 8 mm in outer diameter, formed by bundling 2 p. to 
20 fibers, is wound up Into the filter drum 5 in 
such a manner that a thread 28a forming a layer 
and a thread 286 forming the next layer cross each 
other, as shown in a perspective view in Rg, 5, and 

115 the thread 28 Is wound up on the wind-up reel 6 
whenever cutting chips are deposited. In this case, 
the filtering function is performed by air gaps be- 
tween adjacent threads and air gaps between 
fibres forming the thread. Accordingly, required fil- 

120 tration efficiency can be obtained by suitable selec- 
tion of, the manner in which the thread, is wound, 
the thread spacing and the kind of thread used. 

Another embodiment of the present Invention 
will now be described. The feature of this embodi- 

125 ment reside in that the filter paper is rolled into a 
multilayer filter drum 5 with a cavity 5a formed 
centrally thereof, as shown in a plan view of Rg. 2, 
and water to be treated is passed through the filter 
drum from the outer peripheral surface thereof to 

130 the cavity 5a, as indicated by the arrows, and fur- 
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ther, a wind-up reel 6, to which one end of the fil- 
ter paper 1 is fixed, is dl^x>sed outside of the filter 
drum 5. Each time the pressure of water, which 
passes through the filter drum, increases due to 
5 the deposition of cutting chips 4 on the outer pe- 
ripheral surface of the filter drum as the filtration 
proceeds, the outermost layer of the filter paper on 
which the chips are disposed is wound up on the 
wind-up reel 6; in this case, however, an auxiliary 
10 filter layer F is not wound up on the wind-up reel 
6. When filtering waste water by passing it through 
the filter drum 5 in the direction from its outer pe- 
ripheral surface to its inner peripheral surface, 
even rf some of the cutting chips 4 deposited on 
15 the outer peripheral surfece pass through the first 
layer due to the water pressure, they will be cap- 
tured by the next or second layer and, even if 
forced through further, they will ultimately be cap- 
tured by a third, fourth or inner layer. Accordingly, 
20 by using the auxiliary filter layer F having such a 
number of layers as to inhibit the passage of 
smaller chips therethrough to the inner peripheral 
surface of the filter drum, and by taking up the fil- 
ter paper upon each occurrence of a predeter- 
25 mined pressure rise caused by the deposition of 
the cutting chips 4, it is possible to substantially 
completely prevent the chips from flowing out to 
drainage. Thus, the defects common to the cor>- 
ventional methods are overcome. Further, by 
30 n^ns of the present invention, the total area of 
the filter paper can be markedly increased in com- 
parison with the conventional cartridge system. 
This strikingly lengthens the continuous filtration 
time, and hence sharply decreases the time and 
35 operations necessary for the filter replacement For 
instance, according to the cartridge system, when 
a filter paper 5 m in length and 0.5 m in width is 
rolled with an outer diameter of 0.5 m, the area of 
the filter paper Is 2.5 By contrast tiiereto, by 
40 means of the present invention, when the fitter pa- 
per of the same size is rolled into 1000 layers with 
a mean diameter of 0.3 m, the total area is approx- 
imately 471 m^, which is about 188 times larger 
than in the cartridge systCTrt. 
45 Figure is a partial cross-sectional view illustrat- 
ing a.n embodiment of the present invention. In 
Rg. 6, reference numeral 10 indicates a container, 
10a an inlet for water to be treated and 10c a 
cover, which is mounted by bolts and nuts on the 
50 container 10 in a manner to be detachable there- 
from for the filter drum exchange. A rotary cylinder 
38 is provided which is closed at its upper end but 
has a dean water outlet lOfr. Reference numeral 
38a indentffies a number of clean water discharge 
re ports distributed over the entire area of the periph- 
eral surface of the cylinder 38; 28b a disc-shaped 
lower support flange fixed to the outer peripheral 
surface of the cylinder 38 at the lower end portion 
thereof; and 38c an upper support flange detadia- 
eo Wy screwed to the rotary cylinder 38 at the top 
thereof. Reference numeral 5 denotes the filter 
drum, into which the filter paper 1 is rolled in lay- 
ers to form the central cavity 5a having a diameter 
a little larger than the outer diameter of the rotary 
65 cylinder 38. A watertight packing 39a is placed on 



the lower support flange 3Bb and the rotary cylin- 
der 38 Is fitted into the cavity of the filter drum, 
after which another watertight packing 39b is 
placed on the filter drum and then the upper su|> 

70 port flange 38c is fixed by means of screws to the 
rotary cylinder 38 so that water to be treated flows 
from the inner peripheral surface of the filter drum 
to the outer peripheral surface thereof. Reference 
numeral 40 represents a watertight bearing and 41 

75 a t>earing plate, which is fixed to the container 10 
in a manner to be detachable therefrom together 
with the cover 10c and rotatat>ty supports the ro- 
tary cylinder 38 at its upper and lower axle parts in 
cooperation with the watertight bearing 40. The 

&d water to be treated, which is supplied into the cor>- 
tainer 10 from the inlet 10a therefrom, passes 
through the filter drum 5 from the outer peripheral 
surface to the inner one thereof and flows through 
the discharge ports 38a of the rotary cylinder 38, 

85 thereafter being drained out from the outlet 106 
the lower end thereof. 

Reference numeral 6 indicates a wind-up reel, 
whidi is rotatabty supported by the bearing plate 
41 and a watertight bearing 43 provided at the 

90 lower end of the container. Reference numeral 16 
designates a motor with a reduction gear, which is 
coupled with the end portion of a shaft projecting 
out of the container 10 to drive the wind-up reel 6, 
for winding the filter paper 1 from the outer pe- 

95 riphery of the filter drum 5 thereon. The pressure 
sensor 20 detects the pressure in the container 10 
at the portion where the water to be treated flows 
into the filter drum 5 and, for example, when the 
pressure reaches a value of 2 to 3 Kg/cm^ at which 

100 the filtration cannot be continued, as indicated by 
Pi in an operation process diagram shown in Rg. 4, 
the pressure sensor 20 produces a signal, by which 
the electronic switch 21 is tumed ON to connect an 
AC power supply to the motor 16, thereby driving 

105 tiie wind up reel 6 to wind the filter paper 1 

thereon. When the outennost layer of filter paper 
on which cutting chips 4 are deposited Is wound 
up and, consequently, the pressure returns to its 
initial value, as Indicated by in Rg. 4, the pr^ 

110 sure sensor 20 stops the delivery of the signal, 
stopping the motor 16. Thereafter, upon each oc- 
currence of the pressure rise, the at>ovesaid opera- 
tions are repeated, exposing the next layer of the 
filter paper 1 for the deposition of cutting chips 

115 thereon. Reference humeral 47 denotes a thin wa- 
tertight wind-up position control switch and 23 a 
signal generator The switch 47 is disposed be- 
tween a winding-up filter layers 56 and the auxil- 
iary filter layer F of the filter drum 5. When the 

120 innennost one of the wnd-up fitter layers is wound 
up to expose the auxiliary filter layer F, the switch 
is tomed OFF to send out a signal from the signal 
generator 23, by which the electronic switch 21 is 
controlled to cut off the AC power supply, prevent- 

125 ing energization of the motor 16 to inhibit forther 
wind-up of the filter paper even if the electronic 
switch 21 is tumed ON by the pressure sensor 20 
afterv/ards. Reference numeral 24 represents a 
timer and 26 another liquid filter apparatus of the 
130 present invention. The timer 24 operates to pro- 
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duce a signal when continuousty detecting, for a 
certain period, that the pressure sensor 20 senses 
a pressure exceeding a value of 2 to 3 Kgfcvr^, as 
Indicated by P, In Rg. 4, in such a state that more 
5 and more oitting chips 4 are being deposited as a 
result of the abovesaid inhibition of further wind- 
ing of the fitter paper. Then an electromagnetic 
valve 25 is switched to the route of the liquid filter 
26, continuing filtration. Reference numeral 27a in- 
10 dicates an inlet for waste water from a cutting de- 
vice. It has been proved that the equipment of the 
above-descnbed arrartgement provides filtered 
water a high degree of cleanness and permits 
long term continuous running for waste water 
15 treatment. 

A filtering apparatus could be fabricated by 
which, for example, when waste water from a cut- 
ting device, which contained about 30000 to 50000 
cutting chips per 10 cc, was filtered at a flow rate 
20 of 25 Itters/min, the number of chips contained in 
the filtered water was reduced down to 100 to 300 
(0.3 to 1 Mp in particle size) per 10 cc. Further, it has 
been proved that It is possible to produce equip- 
ment capable of continuous filtration over 500 
25 hours and, at the same time. It has been found that 
the filtered water can be re-used for cutting since 
the filtered water has a high degree of cleanness 
and since no chemicals are employed in the treat- 
ment Therefore, the present invention allows re- 
30 markable conservation of water for use with 

cutting devices which consumes large quantities of 
industrial and pure water. 

While in the foregoing a filter paper is rolled into 
the filter drum 5, it is also possible that a long 
35 thread, for example, a long thread obtained t>y 
twisting 2 to 20 |ji fibers into a thickness of 3 to 8 
mm, be wound up Into the filter drum 5 in such a 
manner that a thread 28a forming a certain layer 
and a thread 286 forming the next layer cross each 
40 other, as shown in a perspective view in Rg. 7, and 
the thread 28 Is taken up layer by layer. It is also 
possible to prepare the auxiliary filter layer F sepa- 
rately from the filter drum 5, This method dis pen- 
ses with the devices for leaving the auxiliary filter 
45 layer F. Moreover, although in the foregoing the 
present invention has been described as being ap- 
plied to the filtering of waste water from cutting 
devices in the manufacture of semiconductor de- 
vices, the invention is applicable to various water 
50 treatments, such as for example, the treatment of 
waste water containing radioactive materials in 
atomic-powered plants. In this case, the filtering ef- 
ficiency of the filter paper used is determined ac- 
cording to the sizes of particles contained in waste 
55 water. 

As vmII be appredated from the foregoing de- 
scription, the present invention offers a small-sized 
liquid fitter which permits continuous and efficient 
removal of particles from liquid over a long time, 
60 and hence, in practical use, is of great utility. 



a sealed container having an inlet for water to be 
filtered and an outiet for the water filtered; and 

a filter medium located in the container so as to 
intersect a flow of water from the inlet to the outiet 
70 characterized In that the filter medium is rolled into 
a multilayer filter drum having a central cavity, and 

a wIndHjp device is provided In the sealed con- 
tainer separately from the fitter drum and on which 
an end of the filter medium Is wourui, an auxiliary 
75 filter being retained at the end of winding. 

2. A liquid filter comprising: 

a sealed container having an inlet for water to be 
filtered and an outiet for the water filtered; and 

filter means located in the container so ^ to ir>- 
80 tersect a flow of water from the inlet to the outiet, 
wherein the filter comprises a filter drum com- 
posed of a multilayer roll of filter medium and an 
adjacent, co-axial auxiliary filter, and 

a wirKl-up device on which an end of the filter 
85 medium may be wound, is provided in the sealed 
container separate from the filter drum and on that 
side of the roll remote from the auxiliary fitter. 

3. A filter according to claim 2 wtierein said aux- 
iliary filter is integral with said roll. 

90 4. A filter according to daim 2 wherein said aux- 
iliary filter Is separate from said roll. 

5. A filter according to any of claims 1 to 4 in 
which the wind-up device is a reel which is pro- 
vided in the cavity so that the flow of water is dl- 

% reeled from the inside to the outside of the filter 
drum. 

6. A filter according to any of claims 1 to 4 in 
which the wind-up device is a reel which Is pro- 
vided outside the filter drum so that the flow of 

100 water is directed from the outside to the inside of 
the filter drum. 

7. A filter according to any preceding daim, in 
which the filter medium is a rolled filter paper. 

8. A filter according to dalms 1 to 6 in which the 
105 filter medium Is a thread wound on a filter drunn. 

9. A liquid filter substantially as herein described 
with reference to any of Rgunes lA, IB and 2 with 
or without reference to any of Rgures 3A to 7. 
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1. A liquid filter comprising: 



